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(54) Liquid muftlpurpose-cieaning compositions with effective foam control 

(57) The present invention relates to a liquid com- 
position having a pH below 7 end comprising a peroxy- 
gen bleach, a surfactant, and a foam reducing system 
comprising a fatty acid together with a capped altaxy- 
lated noniontc surfactant and/or a silicone. These com- 
positions are suitable to deliver effective stain removal 
performance and effective bleaching performance on 
various inanimate surfaces while exhibiting low foaming 
properties both when used under neat and diluted con- 
ditions. 
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Description 
Technical field 

5 [0001 ] "The present invention relates to* the deanirig'of "different surfaces'such as hard-surfaces, fabrics, clothes and 
the like. More particularly, the present invention refers to liquid multipurpose cleaning compositions suitable for use in 
various laundry and household bleaching applications both in their neat and diluted form while having easy rinsing prop- 
erties. 

ro Background of the invention 

[0002] Bleaching components especially peroxygen beaches are known in the art to serve as a strong axtdiser which 
assists in the chemical degradation, break-up and removal of stains and soils and also as an effective disinfectant. This 
dual role of peroxygen beaches has contributed to the increased use of these components in the formulation of cleaning 
15 compositions. 

[0003] Peroxygen bleaches compatible surfactants, such as nonionic surfactants and/or zwitterbnic surfactants, are 
also known to contribute to the cleaning performance of such peroxygen W each-containing compositions. Indeed, Euro- 
pean co-pending application number 97870013.6 discloses such liquid peroxygen bleach-containing compositions 
comprising an ethoxytated nonionic surfactant and a zwitterionic betaine surfactant that deliver effective stain removal 
20 performance and bleaching performance on various surfaces. However, a problem encountered with the use of such 
surfactants in peroxygen bleach-containing compositions is the foaming property of the surfactants which renders the 
rinsing step more difficult 

[0004] Accordingly, the formutator of cleaning compositions is faced with the challenge of formulating a cleaning com- 
position which exhibits low-foaming properties. More particularly, it is an object of the present invention to provide a 
25 multipurpose liquid composition providing effective ! bleaching performance and effective stain removal performance 
. when used in any laundry and/or any household applications while exhibiting low-foaming properties, 
I [0005] ft has now been found that these objects can be efficiently met by formulating a liquid composition having a 
pH below 7 and comprising a peroxygen bleach, a surfactant and a foam reducing system comprising a fatty acid 
together with a capped nookmfc 
so tion of the foaming due to the surfactants present in the compositions of the present invention. The use of this foam 
reducing system in the compositions of the present invention reduces the foaming of these compositions both in the 
strength and the consistency of the suds. Actuals has surprising^ 

ciated to the use of a fatty acid together with a capped afkoxylated nonionic surfactant and/or a silicone in terms of foam 
reduction across various usage conditions including both neat and diluted conditions. 

35 [0008] An advantage of the compositions of the present invention is that they exhibit a great flexibility in the soils they 
may clean. Indeed, the compositions of the present invention provide excellent stain removal performance on a broad 
range of stains and soils and excellent bleaching performance when used in any laundry application, e.g.. as a laundry 
detergent or a laundry additive, and especially when used as a laundry pretreater. or even in other household applica- 
tions like in hard surface cleaning applications. 

40 [0007] Advantageously, the compositions of the present invention exhftwt effective stain removal performance on 
stains tike kitchen soils comprising mainly edible crib, bathroom soils comprising mainly sebum and/or soap scum, floor 
soils comprising mainly particulate soils and more generally on any greasy stain (e.g., dive oil. mayonnaise, vegetal oil. 
make up), enzymatic stains (grass, blood) as well as bleachaWe stains (e.g.. tea, coffee). 
[0008] A further advantage is that the compositions herein are physically and chemically stable upon prolonged peri- 

45 ods of storage. Also they are clear compositions in a broad range of temperatures, e.g. up to 45°C. 

[0009] Yet another advantage of the compositions according to the present invention is that they are able to perform 
in a variety of concfitfons. i.e. in hard and sort water as well as when used neat or diluted. Advantageously, they also 
provide satisfactory shine performance and surface safety when used as hard surface cleaners and satisfactory fabric 
and color safety when used as laundry cleaners. 

so 

Background art 

[001 01 EP-A-709 450 discloses cornpositions with branched alkyl capped nonionic surfactants with tow sudsing prop- 
erties. Fatty acids are also disclosed at levels of 3% to 50% and bleaching agents like peroxygen bleaches at levels of 
55 1% to 30%. The pH of the cornpositions exemplified is 7.8. 

[0011] EP-A-621456 discloses detergent cornpositions consisting essentially of nonionic surfactants and suds 
depressing capped nonionic surfactants. Optional ingredients may be added like fatty acids or bleaches. When the com- 
positions are liquids, the pH is raised to a value of at least 7. 
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[001 2] EP-A-724 01 1 discloses aqueous cleaning compositions comprising a bleach (e.g. peraxygen bleach), a sur- 
factant and an alkytene glycol diether. The pH of the composition is preferably above 7. Fatty acids are mentioned as 
optional ingredients. 

[0013] None of these above prior art documents recognises the synergistic effect associated to the combination of 
5 fatty acid together with a cappedal toxylatetf nonionic surfactant and/or silicone, in a peroxygen bleach-containing com- 
position comprising a surfactant in term of foam reduction. 

Summary of the invention 

io [0014] The present invention encompasses a liquid composition having a pH below 7, and comprising a peroxygen 
bleach, a surfactant and a foam reducing system comprising a fatty acid together with a capped alkoxyiated nonionic 
surfactant according to the formula: 

R 1 (OCH 2 -CH 2 ) n -(OR 2 ) m O-R 3 

15 

wherein Ri is a C 8 -C24 linear or branched afky! a alkenyl group, aryl group alkaryl group. R? is a linear or 

branched alkyl group. R3 is a alkyl or alkenyl group and n and m are integers independently ranging in the range 
of from 1 to 20 and/or a silicone. 

[0015] The present invention further encompasses processes of cleaning a surface, e.g. a fabric or a hard-surface. 
20 starting from a liquid composition as defined herein. For example, the processes of cleaning fabrics include the steps 
of contacting said fabrics with the liquid compositions herein neat or diluted, and subsequently rinsing said fabrics. The 
processes of treating a hard-surface herein include the steps of applying the composition herein to the hard-surface and 
optionally rinsing the hard-surface. 

zs Detailed description of the invention 

The liquid cleaning composition 

.[0016] The compositions according to the present invention are liquid cornpositbns as opposed to a solid or a gas. 
30 As used herein liquid" includes "pasty* compositions. The liquid compositions herein are preferably aqueous composi- 
tions. The liquid compositions according to the present invention have a pH below 7. preferably from 1 to 6.5. more pref- 
erably Iran 2 to6arriniosi preferably*^ 

in the acidic pH range contributes to the chemical stability of the compositions and to the stain removal performance of 
the compositions. The pH of the compositions may be adjusted by any acidifying agent known to those skilled in the art 
35 Examples of acidifying agents are organic acids such as citric acid and inorganic acids such as sulphuric acid. 

The oeroxvoen bleach: 

[001 7] As a first essential element the compositions according to the present invention comprise a peroxygen bleach 
40 or a mixture thereof. Indeed, the presence of peroxygen bleach contributes to the excellent bleaching benefits of said 
compositions. Suitable peraxygen bleaches tor use herein are hydrogen peroxide, water soluble sources thereof, or 
mixtures thereof. As used herein, a hydrogen peroxide source refers to any compound which produces pemydroxyl ions 
when said compound is in contact with water. 

[0018] Suitable water-soluble sources of hydrogen peroxide for use herein include percarbonates. persilicates. per- 
45 sulphates such as monopersuKate, perborates, peroxyacids such as diperoxydodecarxiioic acid (DPDA). magnesium 
perphtalic acid, perfauric acid, perbenzoic and aDcytperbenzoic acids, hydroperoxides, aliphatic and aromatic diacyl per- 
oxides, and mixtures thereof. Prefened peroxygen bleaches herein are hydrogen peroxide, hydroperoxide and/or diacyl 
peroxide. Hydrogen peroxide is the most preferred peroxygen bleach herein. 

[0019] Suitable hydroperoxides tor use herein are tert-butyl hydroperoxide, cumyl hydroperoxide. 2,4,4-trimethyl- 
50 pentyl-2-hy*operoxide. di-isopropylbenzene-mcriohydrc^oxide, tert-amyl hydroperoxide and 2.5-dimethyl-hexane- 
2, Wihydroperoxide. Such hydroperoxides have the advantage to be particularly safe to fabrics and color while deliver- 
ing excellent bleaching performance when used in any laundry application. 

[0020] Suitable aliphatic diacyl peroxides for use herein are dilauroyl peroxide, dtdecanoyl peroxide, tfimyristoyl per- 
oxide, or mixtures thereof. Suitable aromatic diacyl peroxide tor use herein is tor example benzoyl peroxide. Such diacyl 
55 peroxides have the advantage to be particularly safe to fabrics and color while delivering excellent bleaching perform- 
ance when used in any laundry application. 

[0021] Typically, the compositions herein comprise from 0.01% to 20% by weight of the total composition of said per- 
oxygen bleach or mixtures thereof, preferably from 1% to 15% and more preferably from 2% to 10%. 
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The surfactant: 

{0022] As a second essentia! element, the compositions according to the present invention comprise a surfactant or 
a mixture thereof. Naturally, for the purpose of the present invention the surfactants are stable to the peroxygen bleach. 
5 (0023] Typically, the compositioris of the present invention conprise from 0.01% to 60% 

srtion of a surfactant or a mixture thereof, preferabty from 0.1% to 30%. more preferably from 0.5% to 15% and most 
preferably from 1%to 10%. 

[0024] Suitable surfactants for use herein include any nonionic anionic zwittertontc. cationic and/or amphoteric sur- 
factants. 

w [0025] Particularly suitable surfactants for use herein are nonionic surfactants such as alkoxytated nonionic sur- 
factants and/or pofy hydroxy fatty acid amide surfactants and/or amine oxides and/or zwftterionic surfactants Eke the 
zwitterionic betaine surfactants described herein after. 

[0026] Suitable alkoxytated nonionic surfactants for use herein are ethoxytated nonionic surfactants according to the 
formula RO-{C2H 4 0) n H. wherein R is a C 6 to C22 alkyl chain or a C 6 to alky! benzene chain, and wherein n is from 
15 0 to 20. preferabty from 1 to 1 5 and. more preferably from 2 to 15 and most preferably from 2 to 1 2. The preferred R 
chains for use herein are the Cs to C& alky! chains. Propoxytated nonionic surfactants and ethoxy/propoxytated ones 
may also be used herein instead of the ethoxytated nonionic surfactants as defined herein above or together with said 
surfactants. 

[0027] Preferred ethoxytated nonionic surfactants are according to the formula above and have an HUB (hydrophiiic- 
20 lipophilic balance) below 16, preferably below 15, and more preferabty below 14. Those ethoxylated nonionic sur- 
factants have been found to provide good grease cutting properties. 

[0028] Accordingly suitable ethoxytated nonionic surfactants for use herein are Dobanol® 91-2.5 (HLB=> 8.1 ; R is a 
mixture of C9 and C t1 alkyl chains, n is 2.5). or Lutensof® T03 (HLB=8; R is a C 13 alkyl chains, n is 3). or Lutensof® 
A03 (HLB=8: R is a mixture of C 13 and C 15 alkyl chains, n is 3), or Tergitol® 2513 (HLB= 7.7; R is in the range of C 12 

25 to C 15 alkyl chain length, n is 3). or Dobanol® 23-3 (HLB=8.1 ; R is a mixture of C12 and C13 alkyl chains, n is 3), or 
Dobanol® 23-2 (HLB=*6.2; R is a mixture of C 12 and C 13 alkyl chains, n is 2), or Dobanol® 45-7 (HLB=1 1.6; R is a mix- 
ture of C 14 and C 15 alkyt chains, n is 7) Dobanol® 23-6.5 (HLB=11.9; R is a mixture of C 12 and C 13 alkyl chains, n is 
6.5), or Dobanol® 25-7 (HLB=12; R is a mixture of C 12 and C 15 alkyl chains, n is 7). or Dobanol® 91-5 (HLB=11.6; R 
is a mixture of CgarxJC^ alkyl chairs 

30 n is 6), or Dobanol® 91-8 (HLB=13.7 ; R is a mixture of Cg and C 1t alkyl chains, n ts 8), Dobanol® 91*10 (HLB=14.2 ; 
R is a mixture of C9 to C t j alkyl chains, n is 10), or mixtures thereof. Preferred herein are Dobanol® 91 -2.5 . or Luten- 
sol® T03. or Lutersof® A03, Tergib^ 

and® surfactants are commercially available from SHELL These Lutensol® surfactants are commercially available 
from BASF and these Tergitol® surfactants are commercially available from UNION CARBIDE. 
ss [0029] Suitable chemical processes for preparing the alkaxylated nonionic surfactants for use herein include conden- 
sation of corresponding alcohols with alkytene oxide, in the desired proportions. Such processes are well-known to the 
man skilled in the art and have been extensively described in the art. 

[0030] The compositions herein may desirably comprise one of those ethoxytated nonionic surfactants or a mixture 
of those ethoxylated nonionic surfactants having different HLBs (hydrophifc-tipophilic balance). In a preferred embodi- 

40 ment. the compositions herein comprise an ethoxylated nonionic surfactant according to the above formula and having 
an HLB up to 10 (i.e.. a so called hydrophobic ethoxytated nonionic surfactant), preferably below 10, more preferably 
below 9. and an ethoxytated nonionic surfactant according to the above formula and having an HLB above 10 to 16 (i.e.. 
a so called hydrophific ethoxylated nonionic surfactant), preferably from 11 to 14. Indeed, in this preferred embedment 
the compositions of the present invention typically comprise from 0.01% to 15% by weight of the total composition of 

45 said hydrophobic ethoxylated nonionic surfactant preferably from 0.5% to 10% and from 0.01% to 15% by weight of 
said hydrophtlic ethoxylated nonionic surfactant, preferably from 0.5% to 10%. Such mixtures of ethoxylated nonionic 
surfactants with different HLBs may be desired as they allow optimum grease cleaning removal performance on a 
broader range of greasy soils having different hydropfK>bk^hydrophiIic characters. 

[0031 ] Other particularly suitable nonionic surfactants for use herein include polyhydroxy fatty acid amide surfactants. 
so or mixtures thereof, according to the formula: 

R 2 -C(0)-N(RVZ. 

wherein R 1 is H, or G,.C 4 alkyl, C t .C 4 hydrocarbyl. 2-hydroxy ethyl, 2-hydroxy propyl or a mixture thereof, R 2 is 
55 hydrocarbyl, and Z is a polyh^roxyhydrocarbyl having a linear hydrocarbyl chain with at least 3 hydroxyls directly con- 
nected to the chain, or an alkoxytated derivative thereof. 

[0032] Preferably. R 1 is alkyl, more preferably C, or Cp alkyl and most preferably methyl. R 2 is a straight chain 
C7A9 alkyl or alkenyi. preferabty a straight chain C^C^ alkyl or alkenyl. more preferably a straight chain C, V C 18 alkyl 
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or alkenyl. and most preferably a straight chain C n .C 14 alkyl or alkenyl, or mixtures thereof. 2 preferably will be derived 
from a reducing sugar in a reductive amination reaction; more preferabty 2 is a gtycHyl. Suitable reducing sugars include 
glucose, fructose, maltose, lactose, galactose, mannose and xylose As raw materials, high dextrose corn syrup, high 
fructose com syrup, and high maltose corn syrup can be utilised as well as the individual sugars listed above. These 

5 -com syrups-may yield -a mix of sugar components for-Z.-lt-sriould-beHinderstood4hat-it-is-by-no means intended to 
exclude other suitable raw materials. 2 preferably will be selected from the group consisting of -CH2-<CHOH) n -CH20H, 
-CH(CH 2 OH)-(CHOH) n . r CK 2 OH. -CHa^CHO^CHOR^CHOHJ-C^OH, where n is an integer from 3 to 5, inclu- 
sive, and R' is H or a cyclic or aliphatic monosaccharide, and alkoxytated derivatives thereof. Most preferred are gtycityts 
wherein n is 4, particutarty CHHCHOH^-C^OH. 

w [00331 In formula R 2 - C{0) - N(R 1 ) - Z. R 1 can be. for example. N-m ethyl, N-ethyt. N-propyt. N-isopropyl, N-butyl. N- 
2-hydroxy ethyl, or N-2-hydroxy propyl. R 2 - QO) - N< can be. for example, cocamide. stearamide, oleamide. lauramide, 
rnyristamide, capricamide. patmitamide. talfowamide and the like. Z can be 1-deoxygIucityl. 2-deoxyfructityJ. 1-deaxy- 
mahityl, 1-deoxylactityl. 1-deoxygalactityf, 1-deoxymannrryl, l<JeoxyrraRotriotrtyt and the like. 
[0034] Suitable poiyhydroxy fatty acid amide surfactants to be used herein may be commercially available under the 

is. trade name HOE® from Hoechst 

[0035] Methods for making poiyhydroxy fatty acid amide surfactants are known in the art In general, they can be 
made by reacting an alkyl amine with a reducing sugar in a reductive amination reaction to form a corresponding N-alkyl 
polyhydroxyamine. and then reacting the N-alkyl polyhydroxyamine with a fatty afiphatic ester or triglyceride in a con- 
densation/amidation step to form the N-alkyl. N-potyhydroxy fatty acid amide product. Processes for making composi- 

20 tfons containing poiyhydroxy fatty acid amides are disclosed for example in GB patent specification 809.060, published 
February 18. 1959. by Thomas Hedley & Co., Ltd.. US patent 2.965.576, issued December 20. 1960 to E.R. Wilson, US 
patent 2.703.798. Anthony M. Schwartz, issued March a 1955. US patent 1,985.424. issued December 25. 1934 to 
piggott and WO92/B6070. each of which is incorporated herein by reference. 

[0036] Other suitable nontonic surfactants for use herein include amine oxides having the following formula 
2s R^F^NO wherein each of R1, R2 and R3 is independently a saturated substituted or unsubstrtuted. linear or 
branched hydrocarbon chains of from 1 to 30 carbon atoms. Preferred amine oxide surfactants to be used according to 
the present invention are amine oxides having the following formula R^RsNO wherein R1 is an hydrocarbon chain 
comprising from 1 to 30 carbon atoms, preferably from 6 to 20. more preferably from 8 to 16. most preferably from 8 to 
.12. and wherein R2 and R3 are independently substituted or unsubstrtuted. linear or branched hydrocarbon chains 
so comprising from 1 to 4 carbon atoms, preferably from 1 to 3 carbon atoms, and more preferably are methyl groups. R1 
may be a saturated substituted or unsubstrtuted linear or branched hydrocarbon chain. Suitable amine oxides for use 
herein are for instance natural blend C8-C10 amine oxides as well as C12-C16 amine oxides commercially available 
from Hoechst 

[0037] Another class of surfactants particularly suitable for use herein include zwrtterionic betaine surfactants contain- 
35 ing both a cationic hydrophilic group, i.e. a quaternary ammonium group, and anionic hydrophilic group on the same 
molecule at a relatively wide range of pKs» The typical anionic hydrophilic groups are carboxylates and sulfonates, 
although other groups like sulfates, phosphorates, and the like can be used. A generic formula tor the zwrtterionic 
betaine surfactants for use herein is : 

40 R r rr(R2)(R3)R4)r 

wherein R, is a hydrophobic group; R 2 is hydrogen. alkyl. hydroxy alkyl or other substituted C,-C B alkyl group; 
R3 is Cj-Cs atkyl, tiydroxy alkyl or other substituted C^aJkylgrcsjpv/ruchcaneJsota 

tures with the N, or a C, -Ce carboxylic acid group or a C, -0$ sulfonate group: R 4 «s a moiety joining the cationic nitrogen 
45 atom to the hydrophilic group and is typically an alkytene. hydroxy alkylene, or polyaikoxy group containing from 1 to 10 
carbon atoms; and X is the hydrophilic group which is a carboxylate or sulfonate group. 

[0038] Preferred hydrophobic groups Ri are aliphatic or aromatic, saturated or unsaturated, substituted or unsubsb- 
tuted hydrocarbon chains that can contain linking groups such as amido groups, ester groups. More preferred R 1 is an 
alkyl group containing from 1 to 24 carbon atoms, preferably from 8 to 18. and more preferably from 10 to 16. These 

so simple alkyl groups are preferred for cost and stability reasons. However, the hydrophobic group R, can also be an 
amido radical of the formula Ra-CtOJ-NH-tCtRJg)^ wherein Re is an aliphatic or aromatic, saturated or unsaturated, 
substituted or unsubstrtuted hydrocarbon chain, preferably an alkyl group containing from 8 up to 20 carbon atoms, pref- 
erably up to 18. more preferably up to 16. r\ is selected from the group consisting of hydrogen and hydroxy groups, and 
m is from 1 to 4, preferably from 2 to 3. more preferably 3. with no more than one hydroxy group in any (CfRbfe) moiety. 

55 [0039] Preferred is hydrogen, or a alkyl and more preferably methyl. Preferred R3 is a C t -C 4 carboxylic acid 
group or C1-C4 sulfonate group, or a 0,-03 alkyl and more preferably methyl. Preferred R4 is (CH2) n wherein n is an 
integer from 1 to 10, preferably from 1 to 6. more preferably is from 1 to 3. 

[0040] Some common examples of betaine/sulphobetaine are described in U.S. Pat Nos. 2.082.275. 2.702.279 and 
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2,255,082. incorporated herein by reference. 

[0041] Examples of particularly suitable alkyldimethyt betaines include coconut-dimethyl betairte, lauryl cfimethyi 
betaine, decyl dimethyl betaine, 2-(N-decyi-N, N-dmethyl-ammonia)acetate. 2-(N-coco N, N^imethylammonio) ace- 
tate, myrfstyl dimethyl betaine. palmityl dimethyl betaine, cetyl dimethyl betaine, stearyl dimethyl betaine. For example 
5 Coconut dimethyl betaine is "commercially available from Seppic under the trade name of Amonyl 265®. Lauryl betaine 
is commercially available from Albright & Wilson under the trade name Emptgen 8B/L®. 

[0042] Examples of amidobetaines include cocoamidoethyibetaine. cocoamidopropyl betaine or C10-C14 fatty acy- 
tamidopropylene(hydrc)propylene)surlobetaine. For example C10-C14 fatty acylamidcpropylene(hydropropylene)sutfo- 
betaine is commercially available from Sherex Company under the trade name "Varion CAS® sutfobetaine". 
io [0043] A further example of betaine is Uuryl-irrurono<tipropionate commercially available from Rhone-Poulenc under 
the trade name Mirataine H2C-HA ®. 

[0044] Particularly preferred zwitterionic betaine surfactants for use herein are salt free. i.e. that the zwitterionic 
betaine surfactant raw material contains less than 5% by weight of salts, preferably less than 2%, more preferably less 
than 1% and most preferably from 0.01% to 0.5%. 
is [0045] By "safe" is meant herein any material having as base unit a couple of positive ion (or positive molecular ion) 
and negative ion (or negative molecular ion) containing one or more halogen atoms. Such salts include Sodium Chlo- 
ride, Potassium Chloride. Sodium Bromide and the (ike. 

[0046] Such salts free zwitterionic betaine surfactants are obtainable by conventional manufacturing processes like 
inverse osmosis or fractionated precipitation. For example inverse osmosis is based on the principle of contacting the 
20 zwitterionic betaine surfactant raw material (commercially available ) with a polar solvent (it is to be understood that 
such a solvent is free of salts) separated by a semi-permeable membrane for example acetate-cellulose. An adequate 
pressure is applied on the system to allow the salts to migrate from the surfactant raw material to the polar solvent 
phase. This way the zwitterionic betaine surfactant raw material is purified, i.a the salts is subtracted from the raw mate- 
rial. 

25 [0047] Advantageously, it has now been surprisingly found that the use of such salt free zwitterionic betaine sur- 
factants deliver improved fabric safety and/or color safety when bleaching fabrics with a peroxygen W each-containing 
composition comprising the same, as compared to the use of the same zwrtterionic betaine surfactants with higher 
amount of salts. Thus, in its broadest aspect, the present invention also encompasses the use of a compo si tion com- 
prising a salt free zwitterionic betaine surfactant and a peroxygen bleach for bleaching fabrics whereby color safety is 

30 improved (i.a color damaged ecoloration is reduced) and/or fabric safety is improved. 

[0048] In a preferred embodiment herein the surfactants present in the compositions of the present invention are a 
mixture of ethoxylaied nonionic surfactants and betaine zwitterionic surfactants. Indeed, such betaine zwitterionic sur- 
factants have the ability to further boost the stain removal performance delivered by the ethoxytated nonionic sur- 
factants on greasy stains (eg., lipstick, olive oil. mayonnaise, vegetal oil, sebum, make-up), while provofing improved 

55 bleaching performance to the liquid peroxygen bleach-containing compositions of the present invention comprising 
them. 

[0049] Indeed, a significant cooperation has been observed between these ingredients to get optimum stain removal 
performance on a variety of soils, from particulate to non-particutate soils from hydrophobic to hydrophilic soils under 
any household application and especially laundry application on both hydrophilic and hydrophobic fabrics. 

40 [0050] Optimum stain removal performance and bleaching performance are obtained when the ethaxylated nonionic 
surfactant and the zwitterionic betaine surfactant are present in the compositions of the present invention comprising a 
peroxygen bleach (pH below 7), at weight ratio of the ethoxytated nonionic surfactant to the zwitterionic betaine sur- 
' fectant of from 0.01 to 20. preferably from 0.1 to 15. more preferably from 0.5 to 5 and most preferably from 0.6 to 3. 
[0051] Importantly, the improved stain removal benefit and bleaching benefit are delivered with a liquid composition 

45 which is a water-like, clear and transparent composition. The appearance of a composition can be evaluated via turbt- 
dimetric analysis. For example, the transparency of a composition can be evaluated by measuring its absoibency via a 
spectrophotometer at 800 nm wave length. 

[0052] Although less desirable than the surfactants mentioned above for their stain removal properties, other sur- 
factants may be used in the compo si tions herein. Suitable anionic surfactants for use in the compositions herein include 

so water-soluble salts or acids of the formula ROSO3M wherein R preferably is a C^-C^j hydrocarbyl, preferably an alkyl 
or hydroxyalkyl having a C^-Cg) alkyl component, more preferably a C 12 -C 18 alkyl or hydroxyalkyl. and M is H or a cat- 
ion, e.g., an alkali metal cation (e.g., sodium, potassium, lithium), or ammonium or substituted ammonium (e.g., methyl- 
, dimethyl-, and trimethyl ammonium cations and quaternary ammonium cations, such as tetramethyl-arnrnonium and 
dimethyl piperdinium cations and quaternary ammonium cations derived from alkytamines such as ethytamine, diethyl- 

55 amine, triethytamine. and mixtures thereof, and the like). Typically, alkyl chains of C 12 - 16 are preferred for lower wash 
temperatures (e.g.. below about 50°C) and C 1G - 18 alkyf chains are preferred for higher wash temperatures (e.g.. above 
about 50»C). 

[0053] Other suitable anionic surfactants for use herein are water-soluble salts or acids of the formula RO(A) m S03M 
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wherein B is an unsubstituted C,,,-^ alkyl or hydroxyalkyl group having a C,,,-^ component preferably a C«- 
C,„ alkyl or hydroxyalkyl. more preferably C 12 -C 1B alkyl or hydroxyalkyl. A is an eihoxy or propoxy u^ misgreaterthan 
zero, typically between about 0.5 and about 6. more preferably between about 0.5 and about 3. and M rs H or a caton 
which can be tor example, a metal cation <e.g.. sodium, potassium, lithium, calcium, magnesium, etc.). ammonium or 
substrtuted-amrronium cation. Alkyl ethoxylated sulfates as well as alkyl propoxylaled sulfates are contemplated 
herein Specific examples of substituted ammonium cations include methyl-, dimethyl-, trimethyl -ammonium and qua- 
ternary ammonium cations, such as tetramethyl-ammonium. dimethyl piperdinium and cations dewed from 
alkanolarrines such as ethylamine. diethylamine. triethytarrdne. mixtures thereof, and the like. Exemplary surfactants 
are CrCa alkyl pctyethoxylate (1.0) sulfate. C 12 -C 18 E{1.0)M. C 12 -C 18 alkyl polyethoxylate (2 .2? (sulfate C, 2 - 
C 1B E(2 25)M) C«-C 18 alkyl polyethoxylate (3.0) sulfate. C12-C15 alkyl ethoxylate (3) sulphate. C«-C 18 alkyl poly- 
ethoxylate (4.0) sulfate. C ir C 18 E(4.0)M. wherein M is conveniently selected from sodium and potassium. 
[00541 Other anionic surfactants useful for detersive purposes can also be used herein. These can urclude nsate 
including for example, sodium, potassium, ammonium, and substituted ammonium salts such as mono-. oT- and tnetn- 
anoterrane salts) of soap. Cg-C^ linear alkyfbenzenesuHonates. Cs-C^ primary or secondary alkanesuWonates. Cg-C^ 
olefinsufonates. sulfonated polycarboxyfic acids prepared by suftonation of the pyrolyzed product ol alteGne earth 
meWcHrates e.g.. as described in British patem specification No, 1.082.179. CrC^ allq^rycolemersu^es con- 
taining up to 10 moles of ethylene oxide): alkyl ester sulfonates such as C 14 . 16 methyl ester^surtor^e^ aq^cerol 
suHonates. fatty deyl glycerol sulfates, alkyl phenol ethylene oxide ether sulfates, paratf in sulfonates, altyphcsphates. 
fseSss^aX^ 

fosuccinate (especially saturated and unsaturated C 12 -C 1B monoesters) diesters of ^to^^tespeaally saturated 
and unsaturated C 6 -C„ diesters). sulfates of alkylpolysaccharides such as the sulfates ol alkyfpolygluc«de (the ^non- 
ionic nonsutfated compounds being described below), branched primary alkyl sulfates, alkyl polyetr^ cartor^tes 
such as those of the formula TOfCHsCH^CHjCOO-M* wherein R is a Cg-C^, alkyl. kte an integer from 0 to 10. and 
M is a soluble salt-forming cation. Resin acids and hyoYogenated resin adds are also suitable, such as rosm. hydrogen- 
ated rosin, and resin acids and hydrogenated resin acids present in or derived from tall oil. Further examples are given 
in "Surface Active Agents and Detergents" (Vol. I and II by Schwartz. Perry and Berch). A vanety of such surfactants 
are also generally disclosed in US. Patent 3.929.678. issued December 30. 1975. to Laughlm. et al. at Column 23. line 

58 through Colurnn 29. fine 23 (herein incorporated by reference). 

. [0055] Other suitable anionic surfactants far use herein also include acyl sarcosinate or matures thereof, in its aad 
and/or salt form, preferably long chain acyl sarcosinates having the following formula: 



40 



45 



SO 




wherein M is hydrogen or a catiordc moiety and wherein R is an alkyl group of from 1 1 to 15 carborratwns. peferaliy 
ofrrTllto iTca*^ atoms. Preferred M are hydrogen and alkaf. metal sate, especially sodium arxlrxMassoirrv Saxl 
acyl sarcosinate surfactants are derived from natural fatty acids and the amino-acid sarcosine (r+melhyl 8"yeme)jrhey 
are suitable to be used as a^ieous sohitoi of thw 

fatty adds, said acyl sarcosinates are rapidly and completely biodegradable and have good stan compatibility. 
[0056] Accordingly, suitable long chain acyl sarcosinates tor use herein include C 12 acyl sarcosinate (i.e.. an acyl sar- 
cosinate according to the above formula wherein M is hydrogen and R is an alkyl group of 11 carbon atoms)! ud C 14 
acylsarcosinateolanacylsarc^inateaccordingtotheabovef^ 

of 13 carbon atoms). C 12 acyl sarcosinate is commercially available, for example, as Hamposyl L-30® supply by 
rtampshbTc,, acyl sarcosinate is commercially available, for example, as Hamposyl NKM® supplied by Hampshire. 



"Rift f^fP rpdudno system: 

[00571 As a third essential element, the compositions according to the present invention comprise a foam reducing 
system comprising a fatty add together with a capped altoxylated nrjnionic surfactant as defined herein after and/or sfl- 

" I0O58] Typically, thecompositionsher^ 

add or a mixture thereof, preferably from 1 - 10" 3 % to 5% and more preferably from 1 • 10" % to 5%. 

[0059] Typically, the corrpositions herein comprise from 1 • 10* % to 20% by weigh! of tbe total composroon of a 
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capped alkoxylated nonionic surfactant as defined herein or a mixture thereof, preferably from 1 • 10" 2 % to 10% and 
more preferably from 5 • to 2 % to 9%. 

[0060] Typically, the compositions herein comprise from 1 • 10 s % to 5% by weight of the total composition of a sili- 
cone or a rnixture thereof, preferably from 1 • 10* 5 % to 1% and more preferabry from 1 • 10" 4 % to 0.5%. 
5 [0061] Suitable fatty acids for use herein are the alkali salts of a CVC^ fatty acid. Such alkali salts include the metal 
fully saturated salts like sodium, potassium and/or lithium salts as well as the ammonium and/or alky lam monium salts 
of fatty acids, preferably the sodium salt Preferred fatty acids for use herein contain from 8 to 22 carbon atoms, prefer- 
ably from 8 to 20 and more preferably from 8 to 1 8. 

[0062] Suitable fatty acids may be selected from caprylic acid, capric acid, tauric acid, myristic acid, palmitic acid. 
10 stearic acid and mixtures of fatty acids suitably hardened, derived from natural sources such as plant or animal esters 
(e.g.. palm oil, coconut oil. soybean oil. castor oil. tallow, ground oil, whale and fish oils and/or babassu oil. 
[0063] For example Coconut Fatty Acid is commercially available from UNICHEMA under the name PRIFAC 5900® 
[0064] Suitable capped alkoxytated nonionic surfactants for use herein are according to the formula: 

is RiCO-C^H^-tO^-O-F^ 

wherein R t is a (VC24 linear or branched alkyi or alkenyl group, aryl group, alkaryt group, preferably R 1 is a C B -C 18 
alky! or alkenyl group, more preferably a C 10 -C 15 alkyl or alkenyl group, even more preferably a C 10 'Ci 5 alkyi group; 
wherein Ffe is a C^-Cm linear or branched alkyl group, preferably a C 2 -C 10 linear or branched alkyl group, preferably a 
20 C3 group; 

wherein R 3 is a Ct-C 10 alkyl or alkenyl group, preferably a C^-C s alkyl group, more preferably methyl; 
and wherein n and m are integers independently ranging in the range of from 1 to 20, preferably from 1 to 10. more pref- 
erably from 1 to 5; or mixtures thereof. 

[0065] These, surfactants are commercially available from BASF under the trade name Plurafac®. from HOECHST 
25 under the trade name Genapol® or from ICI under the trade name Symperonic®. Preferred capped nonionic alkoxy- 
lated surfactants of the above formula are those commercially available under the tradename Genapol® L 2.5 NR from 
Hoechst. and Plurafac® from BASF. 

[0066] Suitable silicones for use herein include any silicone and silica-silicone mixtures. Silicones can be generally 
represented by alkylated potysilaxane materials while silica is normally used in finely divided forms exemplified by silica 
so aerogels and xerogeis and hydrophobic sificas of various types. These materials can be incorporated as particulates in 
which the silicone is advantageously releasabfy incorporated in a water-soluble or water •dispersible. substantially non- 
surface-actfve detergent impemteatotecama. Alternate 
and applied by spraying on to one or more of the other components. 

[0067] Actually in industrial practice, the term "silicone* has become a generic term which encompasses a variety of 
35 relatively high-molecular-weight polymers containing silaxane units and hydrocarbyl groups of various types. Indeed, 
silicone compounds have been extensively described in the art, see for instance US 4 076 648. US 4 021 365. US 4 
749 740. US 4 983 316. EP 150 872. EP 217 501 and EP 499 364. The silicone compounds disclosed therein are suit- 
able in the context of the present invention. Generally, the silicone compounds can be described as siloxanes having 
the general structure : 

40 

R 



-(-SiO-) n - 



so 

wherein n is from 20 to 2000. and where each R independently can be an alkyl or an aryl racfical. Examples of such 
substituents are methyl, ethyl, propyl, isobutyl. and phenyl. Preferred porydorganosiloxanes are polydimethylsiioxanes 
having trimethylsilyt end blocking units and having a viscosity at 25°C of from 5x10 s rrfts to 0.1 mfe. i.e. a value of n 
in the range 40 to 1500. These are preferred because of their ready availability and their relatively low cost. 
65 [0068] A preferred type of silicone compounds useful in the compositions herein comprises a mixture of an alkylated 
silaxane of the type hereinabove disclosed and solid silica 

[0069] The solid silica can be a fumed silica, a precipitated silica or a silica made by the gel formation technique. The 
silica particles can be rendered hydrophobic by treating them with diakylsity! groups and/or triaJkylsilane groups either 
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bonded directly onto the silica or by means of sflicone resin. A preferred silicone compound comprises a hydrophobic 
silanated. most preferably trimethylsilanated silica having a particle size in the range from 10 mm to 20 mm and a spe- 
cific surface area above 50 nf/g. Silicone compounds employed in the compositions according to the present invention 
suitably have an amount of eiltca in the range of 1 to 30% (more preferably 2.0 to 15%) by weight of the total weight of 
the'silicone compounds resulting in silicone compounds having an average viscosity in the range of from 2 x lOrW/s 
to Irrfts. Preferred silicone compounds may have a viscosity in the range of from 5 x KrW/s to O.lmfts. Particularly 
suitable are silicone compounds with a viscosity of 2 x lO'W/s or 4.5 x lO'W/s. 

[0070] Suitable silicone compounds tor use herein are commercially available from various companies including 
Rhone Poulenc, Fueller and Dow Coming. 

[0071) Examples of silicone compounds for use herein are Silicone DB® 100 and Silicone Emulsion 2-3597® both 
commercially available from Dow Coming. 

[0072] Another silicone compound is disclosed in Bartollota et al. U.S. Patent 3 933 672. Other particularly useful sil- 
icone compounds are the self-emulsifying silicone compounds, described in German Patent Application DTOS 2 646 
126 published April 28, 1977. An example of such a compound is DC-544®, commercially available from Dow Coming, 
which is a siloxane^glycoJ copolymer. 

[0073] Typically preferred silicone compounds are described in European Patent application EP-A-573699. Said com- 
positions can comprise a silicon e/silica mixture in combination with fumed nonporous silica such as Aerosir R . 
[0074] The present invention is based on the finding that fatty acids act synergisfcally with such a capped alkoxylated 
nonionic surfactant and/or silicone when added in a liquid composition comprising a peroxygen bleach and a surfactant 
to exhibit a reduced generation of foam of said composition, when used both in neat and diluted conditions, as com- 
pared to the same composition, but comprising only one of said foam reducing agents. Indeed, the reduction of foam 
height when measured in neat and diluted conditions (typically at a dilution level of 12.5 : 1000 (composition .-water)) is 
faster and more important with a given peroxygen bleach-containing composition comprising a surfactant (e.g. nonionic 
and/or zwrtteioruc surfactant) and a foam reducing system according to the present invention (i.e. fatty acid together 
with capped alkoxylated nonionic surfactant and/or silicone), as compared to the reduction of foam height observed with 
the same composition but with only one of said foam reducing agent (either only fatty acid or only the capped alkoxy- 
lated nonionic surfactant or silicone) at the same total level of foam reducing agent 

[0075] More particularly, it has been found that the combination of a fatty ackJ with the capped alkoxylated nonionic 
surfactant according to the present invention performs dual functions when it is incorporated in the compositions herein, 
said functions being not only to have a tow foaming property but also to reduce the foaming of the surfactants herein 
both when the compositions herein are used in neat and diluted conditions. 

[0076] Indeed, the cornbinations of foam reducing agents according to the present invention increase the collapse 
rate of the foam generated by the surfactants. As a result when incorporated in the compositions of the invention, a 
reduction of the generation of foam as well as an increase in the collapse rate is observed. 
[0077] Optimum defoarning properties (consistency and strenght of the suds) are obtained with the compositions 
according to the present invention comprising the fatty acid and the capped alkoxylated surfactant at a weight ratio of 
the fatty acid to the capped nonionic surfactant of 0.01 to 10, preferably from 0.1 to 5 and more preferably from 0.1 to 
1 . Also when the combination fatty acid and silicone is used as the foam reducing system herein, optimum defoarning 
properties (consistency and strenght of the suds) are obtained with the compositions according to the present invention 
conprising toe falty ackf and me sBicone at a weigm 
from 1 • 1 tf* to t and mo re pr ef erabty from 1 ♦ 1 0 3 to 1 • 1 0 1 . 

[0078] In another preferred embodiment of the present invention, the three foam reducing agents descrfced herein 
are used together to get optimum defoarning properties to the compositions of the present invention and are typically 
present at a weight raft) of fatty actdxapped nonionic surfactant: silicone of 1 :1 • 10 3 :1 • 10" 5 to 10:1 :1 and preferably 
from 1 : 1 • 10 2 :! -10" 4 to 1:1:1. 

[0079] Foaming (foam height) can be measured by using a Foam-meter, a machine composed by 5 cylinders rotating 
around a horizontal axe, which can be filled with the product under evaluation. 

[0080] Usually, the user sets the speed at 45 round per minute and the rotation time at 900 seconds. The test method 
may consists of 2 different steps related to different product concentrations: 

Foaming of ne at product : 

[0081 ] The Foam Meter cylinder is filled with the product under test until the first sign on the cylinder (about 500 grams 
of product) and the rotation is started. 

Foaming of diluted QfQdvfc 

[0082] Another cylinder is filled with tap water until the first sign on the cylinder (about 500 grams of tap water) and 
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the appropriate quantity of test product depending on the dilution level under test is added before starting the rotation. 
[0083] As soon as the instrument stops, the foam height can be read on the scale outside each cylinder and recorded 
as the foam height at time 0. Then, the foam height for each cylinder can be recorded upon time, typically after 1, 2, 3. 
4. 5, 10. 15, 20, 25, 30 minutes. 
5 [0084] Another advantage of the present invention is that such capped "honionic surfactants, fatty acids and/or sili- 
cones are stable in presence of a peroxygen bleaching component 

[0085] A further advantage of the compositions of the present invention is that they are physically and chemically sta- 
ble upon prolonged periods of storage. 

[0086] Chemical stability of the compositions herein may be evaluated by measuring the concentration of available 
to oxygen (often abbreviated to Av02) at given storage time after having manufactured the compositions. The concentra- 
tion of available oxygen can be measured by chemical titration methods known in the art such as the iodometric 
method, thiosutphatimetric method, the permanganometric method and the cerimetric method. Said methods and the 
criteria for the choice of the appropriate method are described for example in "Hydrogen Peroxide". W. C. Schumb, C. 
N. SatterfieW and R. L Werrtworth. Reinhold Pubfishing Corporation. New Vbrk. 1955 and "Organic Peroxides", Daniel 
15 Swem, Editor Wiley Int Science, 1970. 

[0087] By "physically stable", it is meant herein that no phase separation occurs in the compositions for a period of 7 
daysat50°C. 

Optional ingredients 

20 

[0088] The compositions herein may further comprise a variety of other optional ingredients such as chelating agents, 
radical scavengers, antioxidants, builders, stabilisers, bleach activators, soil suspenders, soil suspending pctyarnine 
polymers, polymeric soil release agents, catalysts, dye transfer agents, solvents, brighteners, perfumes, pigments and 
dyes. 

25 

Chelating agents: 

[0089] Accordingly, the compositions of the present invention may comprise a chelating agent as a preferred optional 
ingredient. Suitable chelating agents may be any of those known to those skilled in the art such as the ones selected 
30 from the group comprising phosphonate chelating agents, amino carbaxytate chelating agents, other carboxylate 
chelating agents, pdyfunctionally-substrtuted aromatic cheating agents, ethytenediamine N,N'- disuccinic acids, or mix- 
tures thereof. 

[0090] A chelating agent may be desired in the compositions of the present invention as it may contribute to reduce 
tensile strength toss of fabrics and/or color damage, especially in a laundry pretreatment application. Indeed, the cheat- 

35 ing agents inactivate the metal ions present on the surface of the fabrics and/or in the cleaning compositiorts (neat or 
diluted) that otherwise would contribute to the rascal decomposition of the peroxygen bleach. 
[0091] Suitable phosphonate cheating agents for use herein may include alkali metal ethane 1 -hydroxy cfiphospho- 
nates (HEDP). altyiene poly (alkylene phosphonate), as weB as amino phosphonate compounds, including amino ami- 
notri(methylene phosphoric acid) (ATOP), nhrilo trimethylene phosphorates (NTP). ethylene diamine tetra methylene 

40 phosphonates, and diethytene triamine penta methylene phosphonates (DTPMP). The phosphonate compounds may 
be present either in their acid form or as salts of different cations on some or ail of their acid functionalities. Preferred 
phosphonate cheating agents to be used herein are diethytene triamine penta methylene phosphonate (DTPMP) and 
ethane 1 -hydroxy diphosphonate (HEDP). Such phosphonate chelating agents are commercially available from Mon- 
santo under the trade name DEQUES? 8 . 

45 [0092] Potyfunctionally-substituted aromatic chelating agents may also be useful in the compositiorts herein. See U.S. 
patent 3,812,044, issued May 21, 1974. to Connor et at. Preferred compounds of this type in acid form are dihydroxy- 
disutfobenzenes such as 1,2-dihydroxy -3,5-disuHobenzene. 

[0093] A preferred biodegradable chelating agent for use herein is ethylene diamine N,N'- disuccinic acid, or alkali 
metal, or alkaline earth, ammonium or substitutes ammonium salts thereof or mixtures thereof. Ethytenediamine N,N*- 
so disuccinic acids, especially the (S.S) isomer have been extensively described in US patent 4. 704, 233, November 3, 
1 987, to Hartman and Perkins. Ethytenediamine N, N - disuccinic acids is, for instance, commercially available under the 
tradename ssEDDS® from Palmer Research Laboratories. 

[0094] Suitable amino caiboxylates for use herein include ethylene diamine tetra acetates, di ethylene triamine pen- 
taacetates, diethytene triamine pentaacetate (DTPA),N- hydroxyethylethylenediarnine triacetates, rutrilotri-acetates, 
55 ethylenediamine tetrapropionates, triethylenetetraaminehexa-acetates, ethanol-diglycines, propylene diamine tetrace- 
tic acid (PDTA) and methyl glycine di-acetic acid (MGDA). both in their acid form, or in their alkali metal, ammonium, 
and substituted ammonium salt forms. Particularly suitable amino carboxylates to be used herein are c5 ethylene tri- 
amine penta acetic acid, propylene diamine tetracetic acid (PDTA) which is, for instance, commercially available from 
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BASF under the trade name Trilon FS® and methyl glycine di-acetic acid (MGDA). 

[0095] Further carboxytate chelating agents for use herein include salicylic acid, aspartic acid, glutamic acid, glycine, 
malonic acid or mixtures thereof. 

[0096] Another chelating agent tor use herein is of the formula: 



wherein fy. F^. R3. and R4 are independently selected from the group consisting of -H, alkyf. atkoxy, aryl, arytaxy. -O. 
-Br, -N0 2 . -C(0)R\ and -SOgR"; wherein FV is selected from the group consisting of -H, -OH, alkyl. altoxy, aryl f and ary- 
taxy; R" is selected from the group consisting of alkyl, alkoxy. aryl. and arytaxy; and R5. R6. R7. and Rg are independ- 
ently selected from the group consisting of -H and alkyl. 

[0097] Particularly preferred chelating agents for use herein are amino aminotri(methylene phosphonic acid), di-eth- 
ylene-triarnino-pentaacefic acid, diethylene triamme penta methylene phosphorate. 1 -hydroxy ethane diphosphonate. 
ethyl enediamine N, N'-dsuccinic acid, and mixtures thereof. 

[0098] Typically, the compositions according to the present invention may comprise up to 5% by weight of the total 
composition of a chelating agent, or a mixture thereof, preferably from 0.01% to 1.5% by weight and more preferably 
from 0.01% to 0.5%. 

ffrrtkal scavengers: 

[0099] The compositions of the present invention may comprise a radical scavenger or a mixture thereof. Suitable rad- 
ical scavengers for use herein include the well-known substituted mono and di hydroxy benzenes and their analogs, 
alkyl and aryl carboxytates and mixtures thereof. Preferred such radical scavengers for use herein include dRert-butyl 
hydroxy toluene (BHT), hydrocjuinone. di-tert-butyl hydroquinone. mono-tert-butyl hydroquinone. tert-butyl-hydroxy 
anysole, benzoic acid, toluic acid, catechol, t-butyt catechol, benzylamine, 1 , 1 ,3-tris(2-memyM-hycVcxy-5-t-but^ 
nyl) butane. n-propyl-gallate or mixtures thereof and highly preferred is di-tert-butyl hydroxy toluene. Such radical scav- 
engers like N-propyl-^ailate may be commercially available from Nipa Laboratories under the trade name Nipanox S1 
®. Radical scavengers when used, are typically present herein in amounts ranging from up to 10% by weight of the total 
composition, preferably from 0.001% to 2% and more preferably from 0.001% to 0.5% by weight 
[0100] The presence of radical scavengers may contribute to reduce tensile strength loss of fabrics and/or color dam- 
age when the compositions of the present invention are used in any laundry application, especially in a laundry pre- 
treatment application 



[01 01 ] The compositions according to the present invention may further comprise an antioxidant or mixtures thereof. 
Typically, the compositions herein may comprise up to 10% by weight of the total imposition of an antioxidant or mix- 
tures thereof, preferably from 0.002% to 5%, more preferably from 0.005% to 2%, and most preferably from 0.01% to 
1% 

[0102] Suitable antioxidants for use herein include organic acids like citric acid, ascorbic acid, tartaric acid, adipic acid 
and sorbic acid, or amines like lecithin, or aminoacids Eke glutamine. methionine and cysteine, or esters like ascorbil 
palmitate. ascorbil stearate and trieihylcitrate, or mixtures thereof. Preferred antioxidants for use herein are citric add, 
ascorbic acid, ascorbil palmitate. lecithin or mixtures thereof. 

pleach activators: 

[0103] As an optional tngrecfient. the compositions of the present invention may comprise a bleach activator or mix- 
tures thereof. By "bleach activator, it is meant herein a compound which reacts with hydrogen peroxide to form a per- 
acid. The peracid thus formed constitutes the activated bleach. Suitable bleach activators to be used herein include 




Antioxidants: 
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30 



35 



those belonging to the class of esters, amides, imides. or anhydrides. Examples of suitable compounds of th« type are 
dUtaS ^British Patent GB 1 586 769 and OB 2 143 231 and a method for the* format™ .nto a _pnlled I form « 
SSS in Sean Published Patent Application EP-A-62 523. SuHable «ampleso^ch ccmpo^ to be^ed 
toemTe tSaSl ethylene diamine (TAED). sodium 3.5.5 trimethyl hexanoytoryberoene 
San^c acW re desaibed for instance in US 4 818 425 and nonylam.de of peroxyadiprc a«d as described for 
S W4^»Sl and rvncnano/oxybenzenesolphonate (NOBS). Abo suitable are N-acy. caprda^ 

tomme g7oup consisting of subbed or unsubstituted benzoyl caprolactam. «*n* 
T^ri hexanoyl caprolactam. decanoyl caprolactam. undecenoyl caprolactam. formy. caprolactam. aceV 
SS^n^S.roiactam. butanoy. caprotactam pernancy, caprolactam «"^es thereof. A partato 
ZfoSch^atorsof interest was disclosed in EP 624 154. and particularly preferred ,n that fa-ru* s ac^l^tn- 
S c^eTATcTTetyl triethyl citra.8 has the advantage that it is environmental-friendly as r. evem^N- degrades >nto 
2c Sa^ aT^urth^more. acetyl diethyl chrate has a coot hydrolylical strtily in the product wonsm 
fe a^efftoent bleach activator. Rnally. it provides good building capacity to the composrhon. The colons 

activator or mixtures thereof, preferably from 1% to 10%. and more preferably from 3% to 7% 

Hf? ni nnp f0cesses 

[0104] In the present invention, the Squid cleaning composition of the present invention needs to be contacted with 

StST^sSs-. * * meant herein any inanimate surface. These inanimate surfaces *dude. 
toh^d^ceTtypically found in houses like kitchens, bathrooms, or in car interiors. e.g,. ties, walls, floors, chrome. 
IStS^any Ptefe plastHied wood, table too. sinks, cooker tops, dishes, sanitary fittings such as arte. 
SenT^T^nS; basins. WCs and the like, as wel) as fabrics induding dothes. ^^J^bed 
SoatS*^^ 

SncSe tousehold appliances incfuding. but not limited to. refrigerators, freezers, washmg mach-nes. automate 

Sessa Mmpc^ton. as deHned herein, is contacted with the fabrics to be t*™^™^*^"^ 

are rinsed or washed then rinsed, or in a "soaking mode' where a composrbon. as defined here.n^^rutedman 
Z^b^ and the fabrics are immersed and soaked in the bath, before they are ^ w J",^ 1 ^^ 
Swhere a composition, as defined herein, is added on top of a wash liquor formed by dissolution or <fcP"«nd 
a^ S^Snt It is also essential in both cases, that the fabrics be rinsed after they have been contacted 

with said composition, before said composition has completely dried off. , ; . 

JoTl^Shasbeenf^ 

^surface of the fabrics and. consequently, the rate of chain reaction. H is also speculated that ^ auto^daton reae- 
foi on£ urn evaporation of water when the liquid conations are left to dry onto the tabr.es. Sari reaction tf auto- 
c^Se^Sroxy^cals which may contribute to the degradation of ce.lu.ose. Th^ nrt^the^ri 
3^o^ ^described herein, to dry onto the fabrics, in a process of preheating sorted fabnes. commutes to 
SKSfte and/or ccL damage when preheating fabrics with liquid peroxygen Heacrn^tanrng 

onto said fabrics or at least soiled portions thereof, and subsequently rinsing, or 
SmTe^eatccmpo^ 

ZTbLe the fabricsare rinsed, or washed then rinsed, provided that the corrposrton , ,s not left to dry sad 
irr^Sculariy though stains, it may be appropriate to further or b,Lrsh saxl ta^us by means of a sponge 

or a brush or by rubbing two pieces of fabrics against each other. . _ ^g-m 

mOffl in^^odft generally referred to as 'soaking-, the process comprises the steps of dBirtrng sarf Iqwd 
S^^tformjL^ 

^STan aaueous bath is typically up to 135. preferably up to 130 and more preferably about 125 (composi- 
22«) S areln^Xrth the aqueous bath conprising the liquid composrtion. ^are 

S^^^Z^^- ^ abo preferably, the fabrics are left to soak therein for a penod of tune rangmg from 

Seachi* Xough the wash*, the liquid corrposrtion is used as a soiled laundry addrtrve. Andmt^embo^nent 
meTuecliS b^th istormed by dissolving or dispersing a conventional laundry detergent m water. The l^uri compos.- 
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tion in its neat form is contacted with the aqueous bath, and the fabrics are then contacted with the aqueous bath con- 
taining the liquid composition. Finally, the fabrics are rinsed. 

f Oil 1 ] In another embodiment the present invention also encompasses a process of cleaning a hard-surface, as the 
inanimate surface, tn such a process a composition, as defined herein, is contacted with the hard-surfaces to be 
5 cleaned. Thus, the present invention also encompasses a process of cleaning a hard-surface with a composition, as 
defined herein, wherein said process comprises the step of applying said composition to said hard-surface, preferably 
only soiled portions thereof, and optionally rinsing said hard-surface 

[01 1 2) In the process of cleaning hard-surfaces according to the present invention the composition, as defined herein, 
may be applied to the surface to be cleaned in its neat form or in its diluted form typically up to 200 times their weight 
10 of water, preferably into 80 to 2 times their weight of water, and more preferably 60 to 2 times. 

[01 1 3] When used as hard surfaces cleaners the compositions of the present invention are easy to rinse and provide 
good shine characteristics on the cleaned surfaces, 

[0114] Depending on the end-use envisioned, the compositions herein can be packaged in a variety of containers 
including conventional bottles, bottles equipped with roll-on, sponge, brusher or sprayers. 

15 

Test methods; 

[01 1 5] The stain removal performance may be evaluated by the following test methods on various type of stains. 
[01 1 6] A suitable test method for evaluating the stain removal performance on a soiled fabric for example under pre- 

20 treatment condition is the following: A composition according to the present invention is applied neat to a fabric prefer- 
ably to the soiled portion of the fabric, left to act from 1 to 10 minutes, and said pretreated fabric is then washed 
according to common washing conditions, at a temperature of from 30° to 70°C for from 10 to 1 00 minutes. The stain 
removal is then evaluated by comparing side by side the soiled fabric pretreated with the composition of the present 
invention with those pretreated with the reference. A visual grading may be used to assign difference in panel units (psu) 

25 in a range from 0 to 4. 

[011 7] A suitable test method for evaluating cleaning performance on a hard-surface is the following: synthetic soil 
representative of typical hard surface household kitchen dirt soil can be used. The test-soil is applied on an enamel- 
coated metal pi ate (cleaned with a detergent and then with alcohol) with a paint roller, and the plat es are baked at 1 30° 
. C for 30 minutes. After 24 hours they can be used for the test This test is evaluated in a Gardner straight-line scrub 
so machine. The results are given in number of strokes a given composition needs to clean a standard soiled plate. The 
lower the number of strokes needed the more efficient in terms of satin removal is the composition used to dean the 
dtft from the test plates. 

[0118] The bleaching performance may be evaluated as for the stain removal performance but the stains used are 
bleachabfe stains like coffee, tea and the like. 
35 [011 9] The invention is further illustrated by the following examples. 

Examples 

[0120] Following compositions were made by mixing the listed ingredients in the listed proportions (weight % unless 
40 otherwise specified}. 



45 
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5 


Composi- 
tions (% 
weight) 


1 


II 


lit 


IV 


V 


VI 


Vtl 


Vttl 


10 


Doba- 

nol®9t- 

10 

Doba- 
noJ®45-7 


1.6 


2.0 


2.6 


1.6 
- 


0.8 
0.8 


1.6 


1.6 
- 


2.0 


15 


Doba- 
nol®23-3 


2.0 


- 


1.0 


2.0 


2.0 


2.0 


2.0 


- 


Lauryl 
Betaine 


- 


- 


2.4 


2.4 


2.4 


5.0 


5.0 


5.0 


20 


Mirataine 
H2C-HA® 


5.0 


2.4 














Coconut 
fatty acid 


0.5 


0.20 


0.25 


055 


0.25 


055 


0.25 


0.1 




Capped 
alcohol* 


0.5 


0.20 


0.25 




0.25 




0,25 


0.4 


25 


Oil i 

otiicone 
OB® 100 






0.004 






0.004 


0.004 


0.004 






7.0 


7.0 


6.0 


7.0 


7.0 


7.0 


7.0 


7.0 


SO 


HEDP 


0.16 




0.16 


016 




0.16 


0.16 


0.16 


DTPMP 




0.18 






0.18 










BHT 


0.1 


0.1 


0.1 


0.1 


0.3 


0.1 


0.1 


0.1 




Citric QCkJ 


0.05 


0.05 


0.50 


0.05 


0.05 


0.05 


0.05 


0.05 


35 


Water 

and 

minors 








up to 100% 








40 


pH (neat 
product) 


4 | 


4 I 


5 1 


6 1 


4 1 


5 


4 


6 


45 


Dobanol® 23-3 is a C12-C13 E03 noniomc surfactant commercially available from SHELL 
Dobanot® 91-10 is a C9-C1 1 EO10 norrionic surfactant commercially available from SHELL 
Dobanot® 45-7 is a C14-C15 E07 nonionic surfactant commercially available from SHELL 
Mirataine H2C-HA® is l^uryHmminc^iprcpionate 

Silicone DB® 100 is a silicone compound commercially available from Dow Coming. 

HEDP is 1 -hydroxy-ethane d^phosphonate. 

DTPMP is diethytene triarrdne penta methylene phosphorate. 

BHT is di-tert-butyl hydroxy toluene. 



Capped elector is Ptutarac LF 231® commercially available from BASF. 
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Composi- 
tions 


IX 


X 


XI 


XII 


XII) 


XIV 


XV 


Dobanol® 
91-10 


- 


- 


1.6 


- 


- 


1.6 


• 


Dobanol® 
45-7 


1.6 


1.6 


- 


- 


1.6 


- 


^o 


Dobanol® 
23-3 


1.5 


1.5 


2.0 


2.0 


2.0 


2.0 


2.0 


Glucose 
Amoe 


1.5 


1.5 


1.5 


1.5 


1.5 


1.5 


1.5 


/V\r A CO O 

G25-AE3-6 


o ft 


9 A 


o n 
cJJ 


9 ft 


O ft 


O ft 

o.O 


1 ft 

l.v 


Fatty Acid 


0.10 


0.10 


0.10 


0.10 


0.25 


0.25 


0.1 


Capped 
alcohol* 


0.10 


0.10 


- 


2.0 


- 


0.25 


0.4 


Silicone 
DB®100 




0.004 


0.004 




0.004 


0.004 


0.004 


H202 


7.0 


6.0 


7.0 


6.0 


7.0 


6.0 


7.0 


HEDP 




0.16 


0.16 




0.16 


0.16 


0.16 


DTPMP 


0.18 






0.18 








Propyl gai- 
tate 


0.1 


0.1 


0.1 


0,3 


0.1 


0.1 


0.1 


Citric acid 


0.05 


0.05 


0.05 


0.05 


0.05 


0.05 


0.05 


Water and 
minors 








up to 100% 








pH (neat 
product) 


5 1 


5 | 


5 


5 


4 


4 


4 



Dobanol® 23-3 is a C12-C13 E03 nonionic surfactant commercially available from SHELL 
Dobanol® 91-10 is a C9-C1 1 EO10 nonionic surfactant commercially available from SHELL 
Dobanol® 45-7 is a C14-C15 E07 nonionic surfactant commercially available from SHELL 
C25-AE3-S is C12-C15 alkyl-etftoxy (3EO)-sutphata 

Silicone DB® 100 is a silicone compound commercially available from Dow Corning. 

HEDP is 1-nydraxy-ethane diphosphonate. 

DTPMP is diethyfene triamine penta methylene phosphonate. 

Glucose amine* is HOE®, a polyhydroxy fatty acid amide sirfactard commercially available from Hoechsl. 
Capped alcohol* is Ptutarac LF 231® commercially avaibbte from BASF. 
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Composi- 
tions (% 
weight) 


XVI 


XVII 


XVIII 


XIX 


XX 


XXI 


XXII 


XXIII 


Doba- 




t.o 










1 ft 




nui it i 


















10 


















Doba* 


1.6 




2.6 


1.6 


2.0 


1.6 




2.0 


nol®45-7 


















L/ooa- 


1 5 


2.0 


1.0 


2.0 


2.0 


2.0 


2.0 




nol®23-3 




















1.5 


1.5 




1.5 


1.5 








amide* 


















C25-AE3- 
S 


2.0 


2.0 


- 


2.0 


1.0 


- 


- 




Lauryt 


- 


■ 


2.4 


* 


* 


5.0 


5.0 


5.0 


betaine 


















Coconut 


A 1 
v. ■ 


0.1 


0.25 


0.25 


0.1 


0.25 


Q.25 


0.1 


fatty acid 


















Capped 


ft 1 
U.l 




0.25 




0.4 




0.25 


0.4 




















Silicone 


















emulsion 


















2-3597® 


0.004 


0.004 


0.004 


0.004 


0.004 


0.004 


0.004 


0.004 


HzQg 


6.0 


7.0 


6.0 


7.0 


7.0 


7.0 


7.0 


7.0 


HEDP 


0.16 


0.16 


0.16 


0.16 




0.16 


0.16 


0.16 


DTPMP 










0.18 








BHT 


0.1 


0.1 


0.1 


0.1 


0.3 


0- 1 


0.1 


01 


Citric acid 


0.05 


0.05 


0.50 


0.05 


0.05 


0.05 


0.05 


0.05 


Water 








up to 100% 








and 


















minors 


















pH(neat 


5 I 


5 I 


5 


4 


4 1 


5 


4 


6 


product) 


















HEDP is 1 -hydroxy-ethane cfiphosphonate. 

DTPMP is diethytene triamine penta methylene phosphonate. 

Silicone emulsion 2-3597® is a silicone compound commercially available from Dow Corning. 
Dobanol® 23-3 is a C12-C13 E03 nonionic surfactant cornmerciaily available from SHELL 
Dobanol® 91-10 is a C9-C1 1 EO10 nonionic surfactant cornmerciaily available from SHELL 
Dobanol® 45-7 is a C14-C15 E07 nonionic surfactant commercially available from SHELL 
C25-AE3-S is C12-C15 alkyl-ethoxy (3EO>suIphate. 
BHT is di-tert-butyl hydroxy toluena 



Capped alcohol" is Rufarac IF 231® commercially available from BASF. 

Glucose amine* ts HOE®, a poJyhydroxy fatty acid amide sirtactant commercially available from Hoechst 



[0121] Compositions I to XXIII when used to dean soiled colored fabrics exhibit excellent overall stain removal per- 
formance, especially on greasy stains (ike Gpstick, make-up, olive oil. mayonnaise, sebum and the like, and excellent 
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bleaching performance. 

[0122] When used in a pretreatment mode, any of the compositions I to XXIII is applied neat on the stained portion 
of a fabric and left to act thereon for S minutes. Then the fabric is washed with a conventional detergent and rinsed. 
[0123] When used in a bJeaching-through-the-wash mode, any of the (impositions I to XXIII is contacted with an 

5 aqueous bath formed by dissolution of a conventional detergent in water. Fabrics are then contacted with the aqueous 
bath comprising the liquid detergent and the fabrics are rinsed. They can also be used in a soaking mode, where 100 
ml of the liquid compositions are diluted in 10 litres of water. The fabrics are then contacted with this aqueous bath con- 
taining the composition, and left to soak therein for a period of time of 24 hours. The fabrics are eventually rinsed. 
[0124] Compositions I to XXIII when used to dean soiled hard- surfaces exhibit excellent overall stain removal per- 

10 formance especially on Kitchen dirt greasy stains. 

[01 25] All these compositions exhibit tow foaming properties and thus are easily rinsed away from the surface to which 
they have been contacted. 

Claims 

1. A liquid composition having a pH below 7, and comprising a peroxygen bleach, a surfactant and a foam reducing 
system comprising a fatty acid together with a capped alkoxytated nonionic surfactant of formula: 

R^OCHrCHdnKOR^-ORa 

20 

wherein R 1 is a Cg-C^ linear or branched atkyl or alkenyt group, aryl group, alkaryl group. R 2 is a C-,-C 10 linear or 
branched atkyl group, R3 tsa C^C^ alky! or afkeny! group and n and m are integers independently ranging in the 
range of from 1 to 20, and/or a silicone. 

zs 2. A composition according to claim 1 wherein said peroxygen bleach is hydrogen peroxide or a water soluble source 
thereof, typically selected from the group consisting of percarbonate. persilicate. persulphate, perborate, peroxy- 
acid. hydroperoxide, aromatic and aliphatic diacyl peroxides and mixtures thereof, preferably is hydrogen peroxide, 
tert-butyl hydroperoxide, cumyt hydroperoxide, 2,4.4-trimethytpentyl-2-riydroperoxtf 

oVoperoxide. tert-amyl hydroperoxide, 2,5<limethyt-hexane-2.5Kfihydrope cfilauroyl peroxide; didecanoyl 
30 peroxide, dimyristoyf peroxide, benzoyl peroxide or a mixture thereof, and more preferably is hydrogen peroxide. 

3. A composition according to any of the preceding claims which comprises from 0.01 % to 20% by weight of the total 
composition of said peroxygen bleach or mixtures thereof, preferably from 1% to 15% and more preferably from 2% 
to 10% 

35 

4. A composition according to any of the preceding claims wherein said composition comprises from 0.01% to 60% 
by weight of the total composition of a surfactant or mixture thereof, more preferably from 0.1% to 30% and most 
preferably from 0.5% to 15%. 

40 &■ A composition according to any of the preceding claims wherein said surfactant is a norrioroc surfactant and/or a 
zwitterionic surfactant, preferably a mixture of an alkoxytated nonionic surfactant and a zwitterionic betaine sur- 
factant 

6. A cornposition according to any of the preceding claims wherein said nonionic surfactant is an ethoxylated nonionic 
45 surfactant according to the formula RCHC^HjOJnH. wherein R is a Cg to aJkyl chain or a C$ to alky! ben- 
zene chain, and wherein n is an integer from 0 to 20. preferably from 1 to 1 5. more preferably from 2 to 15 and most 
preferably from 2 to 1 2. and/or an amine oxide surfactant and/or a poryriydroxy fatty acid amide surfactant 

7. A composition according to any of the preceding claims wherein said zwitterionic betaine surfactant is according to 
50 the formula: 

R r N + (R 2 )(R3)R 4 )r 

wherein R 1 ts an aliphatic or aromatic saturated or unsaturated, substituted or unsubstituted hydrocarbon chain 
£5 that can contain linking groups such as amido groups, ester groups, preferably an atkyl group containing from 1 to 
24 carbon atoms, preferably from 8 to 18. and more preferably from 10 to 16. or an amido radical of the formula Rg- 
CfO^NH-tCtRtJ^m. wherein R a is an aliphatic or aromatic saturated or unsaturated, substituted or unsubstituted 
hydrocarbon chain, preferably an alkyl group containing from 8 up to 20 carbon atoms, preferably up to 18. more 
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preferably up to 16. R^, is selected from the group consisting of hydrogen and hydroxy groups, and m is from 1 to 
4, preferably from 2 to 3, more preferably 3. with no more than one hydroxy group in any (CfRbfe) moiety, 

R 2 is hydrogen, d-Cg aikyl, hydroxy alkyl or other substituted CrC$ alkyl group; 

R 3 is C,-C 6 alkyl. hydroxy alkyl or other substituted d-Ce &°UP wnich 080 8,50 be j°* ned to to form 
ring structures with the N. or a carboxylic acid group or a d-Ce sulfonate group; 

R4 is a moiety joining the cationtc nitrogen atom to the hydrophflic group and is typically an alkytene. hydroxy 
afkylene, or polyalkoxy group containing from 1 to 10 carbon atoms; 

and X is a carboxylate or sulfonate group; or a mixture thereof. 

8. A composition according to any of the preceding claims wherein said fatty acid is an alkali salt of a C^Cz^ tatty acid, 
preferably a fatty acid containing from 8 to 22 carbon atoms, and more preferably from 8 to 18 carbon atoms. 

9. A composition according to any of the preceding claims wherein said silicone can be described as a siloxane hav- 
ing the general structure : 

R 
I 

-(-SiO-)rr- 
I 

R 

wherein n is from 20 to 2000. and wherein each R independently can be an alkyl or an ary! radical, and preferably 
is a poiydrnethytsDaxane having trimetfcytsiJyl end blocking units and n is in the range of 40 to 1500. 

10. A composition according to any of the preceding claims wherein said foam reducing system comprises fatty acid 
together with the capped alkoxylated nonionic surfactant at a weight ratio of the fatty acid to the capped nonionic 
surfactant of 0.01 to 10, and preferably from 0.1 to 5. 

11. A composition according to any of the preceding claims wherein said foam reducing system comprises fatty acid 
together with the silicone at a weight ratio of the fatty acid to the silicone of 1 * 10 4 to 1 • 10* 1 . and preferably from 
1- 10*101. 

12. A composition according to any of the preceding claims wherein said foam reducing system comprises fatty acid 
together with both the capped alkoxylated nonionic surfactant and the silicone at a weight ratio of tatty acid: capped 
rwrtioriicsurfactarj^ 10:1:1 and preferably of 1: 1 -10 2 : 1 -10" 4 to 1:1:1. 

13. A composition according to any of the preceding claims wherein said composition further comprises a cheating 
agent or a mixture thereof typically up to 5% by weight of the total composition, and preferably from 0.01% to 1 .5%. 

14. A composition according to claim 1 3 wherein said chelating agent is a phosphonate chelating agent, an amino car- 
boxylate chelating agent, another carboxylate cheating agent a p<)tyfunctionalry-substituted aromatic cheating 
agent, ethylenediamine N, N'-dSsuccinic acid or mixtures thereof, and more preferably amino aminotri (methylene 
phosphonic acid). di-etrryiene-friamino-perrtaacetic acid, Methylene triamine penta methylene phosphonate. 1- 
hydroxy ethane cSphosphonate, ethyl eneoj amine N, N'-disuccinic acid or mixtures thereof. 

15. A composition according to any of the preceding claims wherein said composition further comprises at least an 
optional ingredient selected from the group consisting of builders, stabilisers, bleach activators, sod suspenders, 
soil suspend ng pdyarrine polymers, polymeric soil release agents, radical scavengers, catalysts, dye transfer 
agents, solvents, brighteners, perfumes, dyes, pigments and mixtures thereof. 
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1 6. A process of cleaning fabrics which includes the steps of diluting in an aqueous bath a liquid composition according 
to any of the preceding claims, in its neat form, contacting said fabrics with said aqueous bath comprising said liq- 
uid composition, and subsequently rinsing, or washing then rinsing said fabrics. 

17. A process" according to claim 16. wherein the fabrics are leffto soak in said aqueous bath comprising said liquid 
composition tor a period of time ranging from 1 minute to 48 hours, preferably from 1 hour to 24 hours. 

18. A process according to daim 16. wherein said aqueous bath is formed by dissolving or dispersing a conventional 
laundry detergent in water. 

1 9. A process of pretreating fabrics which comprises the steps of applying a liquid composition according to any of the 
claims 1 to 15. in its neat form, onto said fabrics, preferably only soiled portions thereof, before rinsing said fabrics, 
or washing then rinsing said fabrics. 

is 20. A process of cleaning a hard-surface with a composition according to any of the claims 1 to 15. wherein said proc- 
ess comprises the step of applying said composition to said hard-surface and optionally rinsing said hard-surface. 
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